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CD4 depletion in HIV-infected haemophilia patients is associated with rapid
clearance of immune complex-coated CD4" lymphocytes
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SUMMARY

The predominant immunological finding in HfV haemophilia patients is a decrease of CD4
lymphocytes during progression of the disease. Depletion of 'TRrphocytes is paralleled by an
increase in the proportion of immune complex-coated CBdlls. We examined the hypothesis that the
formation of immune complexes on CB4ymphocytes is followed by rapid clearance of immune
complex-coated CD#% lymphocytes from the circulation. In this study, the relationship of relative to
absolute numbers of immune complex-loaded ¢D#od lymphocytes and their association with viral

load were studied. Two measurements of relative and absolute numbers of gp120-, IgG- and/or IgM-
loaded CD4 lymphocytes were analysed in HtVand HIV™- haemophilia patients, with a median
interval of approx. 3 years. Immune complexes on Cynphocytes were determined using double-
fluorescence flow cytometry and whole blood samples. Viral load was assessed using NASBA and
Nuclisens kits. Whereas the proportion of immune complex-coated @@phocytes increased with
progression of the disease, absolute numbers of immune complex-coated @Bdhocytes in the

blood were consistently low. Relative increases of immune complex-coated 6bdd lymphocytes

were significantly associated with decreases of absolute numbers of circulatinfgl@ighocytes. The
gp120 load on CD#% blood lymphocytes increased in parallel with the viral load in the blood. These
results indicate that immune complex-coated CDWmphocytes are rapidly cleared from the
circulation, suggesting that CD4eactive autoantibodies and immune complexes are relevant factors
in the pathogenesis of AIDS. Relative increases of immune complex-positive cells seem to be a
consequence of both an increasing retroviral activity as well as a stronger loading with immune
complexes of the reduced number of CDéells remaining during the process of CD4 depletion. The
two mechanisms seem to enhance each other and contribute to the progressive CD4 decrease during the
course of the disease.
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INTRODUCTION Autoantibodies are detected on CD4nd CD8 lymphocytes.

Most HIV-infected patients demonstrate a progressive depletion OPnIy autoantibodies on CD4 lymphocytes are_significantly

+ : o . associated with the depletion of Cb4nd also CD8 lympho-
CD4" lymphocytes and a consistent rise in plasma viral load [1,2].C es. whereas CD8lymphocyte-reactive antibodies are not [9]
The CD4 cell decline is closely associated with the immune ytes, w ymphocy v tbodl )

complex load on CD% lymphocytes and the induction of auto- Another difference between both types of antibodies is the high

antibodies against the patient's own immunoglobulins [3—6].frequency of heaithy controls with antibodies on CDigmpho-

Moreover, anti-lgG autoantibodies in HIV-infected haemophilia .cytes, especially IgM autoantibodies, in contrast to the few healthy

patients were also associated with thrombocytopenia [7]. Durind;dw'duals V.V'th IgM autoa_ntll_:)c_)dles on CDdymphocytes. More-
. . ver, there is no healthy individual with IgG on CD4ells [9].
the course of the disease CD4ymphocytes are sequentially

. Differences in the binding of the antibodies and immune
coated with IgM, IgM/lgG and 1gM/lgG/gp120 complexes [8]. complexes to the corresponding lymphocyte subsets, i.e. Fc recep-

Correspondence: Dr Volker Daniel, Institute of Immunology, Univer- {Or binding to F:DBL cells versus specific binding to CD4
sity of Heidelberg, Im Neuenheimer Feld 305, D-69120 Heidelberg,lymphocytes, might be a plausible explanation for this phenom-
Germany. E-mail: Volker_Daniel@UKL.uni-heidelberg.de enon. Our data agree with studies of Neal., who reported that
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immunoglobulins on CD%4 and CD8 lymphocytes of non- the second half of 1996. Eight HIVpatients refused treatment
haemophilia patients were significantly associated with €D4 with anti-retroviral drugs.
cell decreases presumably induced in part by phagocytosis [10].
The rate of lymphocyte ingestion by monocyte-derived macrophagefetermination of HIV-1 RNA copies in 1@0plasma
analysed by microscopgx vivq increased significantly with the HIV-1 RNA was measured using the NASBA HIV1 RNA QT-kit
amount of antibody per T cell [10]. The increasing percentage of{Organon Teknika, Heidelberg, Germany). According to the manu-
circulating CD4 gp120" lymphocytes appearing during the course facturer’s instructions, HIV-1 RNA was quantified using a 400-
of the disease might be due to (i) the attachment of an increasinglasma sample. Quantification is based on coamplification of HIV-
number of circulating virions to the CD4cell surface, which (i) 1 wild-type RNA with three internal calibrators (QA, QB, QC)
in turn induce the release of increasing amounts of soluble gpl12@iffering only by sequence randomization of a 20 nucleotide
that attaches to CD4 cells; (iii) an increasing proportion of fragment of the wild-type RNA, thereby ensuring efficiency of
productively infected CD4 lymphocytes expressing gp120 on isolation and amplification. RNA is amplified directly and selec-
the cell membrane; (iv) the increasing release of gpCa4" tively based on the activity of reverse transcriptase, RNaseH and
lymphocytes from destroyed lymph nodes; (v) the defective filterT7RNA polymerase. The quantity of the amplified product was
function of the destroyed lymph nodes for the Clgp120 measured by electron-chemiluminescence using the automated
lymphocytes; and (vi) an increasing immune complex concentraNASBA QR System. The sensitivity of the assay 3s1000
tion on circulating CD4 lymphocytes due to the decreasing copies using samples of 1Q0 plasma. Since April 1997 the
absolute counts of CD4lymphocytes in the blood [11]. sensitivity of the test was increased @0 HIV-1 RNA copies/
Based on our data we developed the following hypothesianl using the NucliSens QT Kit (Organon Teknika) and samples of
about the contribution of autoimmune mechanisms to the pathol ml patient plasma. Sera of patients wittd000 HIV-1 RNA
genesis of AIDS. HIV infection induces the release of cytokinescopies/ml were retested with the NucliSens QT Kit. There was no
and soluble cytokine receptors [12]. During progression of thepatient in this study whose viral load at the first or second
disease, Th2 cytokine patterns are detectable which are capable wieasurement was below the detection limit of the assay.
inducing B cell activation [13]. We believe that the increased
cytokine release and the elevated serum levels of circulatindetermination of immunoglobulin, 1gG, IgM, C3d and gp120 on
cytokines serve as the second signal for B cell activation andCD4" T lymphocytes
facilitate a broad autoantibody response when autoreactive B cell§he proportion of immunoglobulin-positive CD4cells in the
are stimulated by their corresponding antigens (first signal). Firstperipheral blood was determined using double fluorescence flow
signal stimuli are provided by structural homologies of virus cytometry as described in detail previously [24]. Briefly, 100
peptides with autoantigens as well as autoantigens unmaskeshole blood were incubated with 10 anti-CD3 (OKT3, all T
during protein degradation after cell death. As a consequencdymphocytes; Ortho, Raritan, NJ), anti-CD4 (OKT4, helper/
autoantibodies against several cellular and humoral autoinducer T lymphocytes; Ortho) or anti-CD8 (OKT8, suppressor/
antigens are formed [6,7,14—21]. In addition, gp120 of HIV cytotoxic T lymphocytes; Ortho) MoAb for 30 min at@. Erythro-
activates the complement system directly [22,23]. The immunecytes were lysed by the addition of NEI solution for 15 min, the
complexes attach to surfaces of HIV-infected as well as HIV-cells were washed with PBS, and HOPE-conjugated goat anti-
uninfected cells that will be eliminated from the circulation by mouse immunoglobulin (Dianova, Hamburg, Germany) were
antibody-dependent cell-mediated cytotoxicity (ADCC), phago-added, together with 5@ FITC-labelled goat anti-human
cytosis and apoptosis. immunoglobulin (Medac, Hamburg, Germany), goat anti-human
To understand the role of immune complexes on €D4 IgG (Tago, Burlingame, CA), goat anti-human IgM (Medac),
lymphocytes in the pathogenesis of AIDS it is important to know rabbit anti-human C3d (Dakopatts, Hamburg, Germany), q 10
whether immune complex-coated CD#ymphocytes are rapidly sheep anti-gp120 (Biochrom, Berlin, Germany). Sheep anti-gp120
cleared from the circulation, or if these cells accumulate in thewas used undiluted, the other antibodies were diluted 1:40. The
blood during progression of the disease. One would interpretells were incubated for another 30 min &C4 washed and
accumulating immune complex-coated CD4ells as an epi- analysed by flow cytometry (FACScan; Becton Dickinson, Sunny-
phenomenon of disease progression, whereas rapid clearanwale, CA). The gate setting for background staining was adjusted to
from the circulation, especially during periods of relative CD4 <5% CD3" IgG* control lymphocytes and this gate was used for
increases in the blood, would point towards an immunopathogenieall subsequent analyses. Absolute counts of €D3D4" and
relevance of immune complexes for the depletion of ¢D4 CD8" lymphocytes were determined as described previously [3].
lymphocytes.
Definition of cut-offs for the discrimination between
immune complex-positive and immune complex-negative™CD4
lymphocytes
The first and the latest autoantibody measurement in 8I'HIMI A test result was defined as autoantibody-positive- #0% of
nine HIV~ haemophilia patients was analysed (median intervalCD4" blood lymphocytes were stained with a particular antibody
between the two determinations: HiV1298 days; HIV 1191 in the double fluorescence experiment. As reported previously, at a
days). The patients were infected with HIV in the early 1980s and30% cut-off, 218 of 223 healthy controls (laboratory staff and
they were part of an ongoing long-term study of immunological voluntary blood donors) showed no immune complexes at all and
parameters in haemophilia patients [8]. Most of the patients weréhe remaining five controls showed IgM but no IgG on CD4
treated with AZT or a combination of two nucleoside analogueslymphocytes [8]. Of the 37 HIV haemophilia patients, 33 showed
and they were converted to triple-drug treatment, consisting of twano evidence of immune complexes and three had IgM but no IgG
nucleoside analogues and a reverse transcriptase inhibitor duriran their CD4" lymphocytes [8].

MATERIALS AND METHODS
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Table 1.Relative and absolute numbers of gp120-, IgG- and IgM-coated'@@dphocytes and viral load in 71 HIVhaemophilia patients witks or>30%
immune complex-coated CD4ymphocytes in the blood

HIV-1 RNA
CD4gp120%  CD4IgG% CD4lgM% cogl CD4gp1204 CD4lgGlul CD4IgM/ul  (copies/ml)
CD4gp120%
>30% (=24) BO*rrxx (Sl ke 8h5**x 29rrrrx 14 13 19%** 120000*
=30% (=47) 11 26 56 251 15 30 99 38000
CD41gG%
>30% (=39) 10 il B5**x** VA 65*** 21 447+ 37 70000
=30% =32) 9 12 36 225 13 14 59 48000
CD4lgM%
>30% (=60) 19** i B *H** 97** 14 19 46 59000
=30% (h=11) 9 10 16 329 18 15 50 35000
Data are given as medians.
Mann—Whitney-tests 30% versus= 30%: *P = 0-06; **P <0-05; ***P<0-01; **** P<0-001; ***** P<0-0001.
Statistical analysis Relative numbers of immune complex-coated €4nphocytes
The Wilcoxon signed rank test and Mann—Whitney test were useénd CD4" blood lymphocyte counts
for statistical analysis. HIV™ haemophilia patients with gp120, IgG or IgM immune

complexes on circulating CD4lymphocytes had significantly

RESULTS lower absolute CD# cell counts than patients without immune
complexes (Table 1). Patients with gp120 complexes had a median

Relative and absolute numbers of immune complex-coated” CD4of 29 CD4" lymphocytesil (compared with 254 for gp120-

lymphocytes in the blood negative individualsf <0-0001), patients with 1IgG a median of

HIV* patients were grouped into IgG, IgM or gp120 immune 65/ul (versus225jul for IgG-negative;P <0-01) and patients with

complex-positive and immune complex-negative individualslgM a median of 974l (versus329/ul for IgM-negative;P < 0-05).

(Table 1). Patients who were positive 30%) for one type of

immune complex usually were positive 0%) also for the other Relative numbers of immune complex-coated Clnphocytes

two types. However, the absolute counts of immune complex-and viral load

coated CD# blood lymphocytes were similar in patients with HIV-1 viral load was associated neither with IgG nor with IgM

>30% or = 30% immune complex-positive lymphocytes, indi- complexes, but showed a weak association with gp120 complexes

cating that relative increases of immune complex-coatedon CD4" blood cells P=0-06) (Table 1).

lymphocytes were rarely associated with absolute increases of

these cells in the circulation (Table1). This was true for Relative and absolute numbers of immune complex-coated CD4

CD4"IgM™ and CD4 gp120~ blood lymphocytes, whereas lymphocytes measured twice in 81 HIVand nine HIV

CD4"1gG* showed both an absolute and a relative increasehaemophilia patients

(P<0-01) (Table 1). The absolute numbers of immune complex-coated Cbhibod

Table 2. Relative and absolute numbers of IgG-, IgM- and gp120-coated'@pphocytes in the blood of 81 HIVand nine HIV-
haemophilia patients

HIV* patients (= 81), HIV' patients 0= 81), HIV~ patients (1 =9), HIV~ patients (=9),

Parameter first measurement second measurement first measurement second measurement
CD41gG% 18 34* 5 3

CD4lgM% 38 58 13 3*

CD4gp120% 5 16% 4 1

Lymphocytesil 1198 1065* 2497 2016

CD4% 16 11** 37 37

CDA4/ul 231 107** 780 766

CD4lgGhl 23 15 61 15

CD4IgM/ul 54 26 100 28*

CD4gp1204 7 13* 51 10

Interval between first and second measurement:'HI298 days, HIV 1191 days.
Data are given as median.
Wilcoxon signed rank test: firstersussecond measurement?%0-01; **P <0-0001.
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Fig. 1. Patient with low gp120 load on CD%lood lymphocytes. CD%lymphocytes of patient A decreased from Q9@h 1992 to 2074l in
1996. Increases of CD4p120" lymphocytes were associated with decreases of the'G2# counts. The CD#4 cell decrease in 1995/96
was associated with the second highest relative and absolute rise 6fgpD20" cells during the observation period. The CDyp120" cells
peaked at 27%, the absolute counts of Cg@120" lymphocytes at 9%l
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Fig. 2. Patient with high gp120 load on CD4lood lymphocytes. CD4lymphocytes of patient B decreased from 5863 8/ul during the course
of the disease. When CD4ymphocytes dropped 300/l in 1994, CD4" gp120" cells became detectable, with peak increases to 99% during
periods of extremely low CD#%lymphocyte counts. The CD4yp120° lymphocyte counts were50/ul with two exceptions in 1991 and 1994.
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lymphocytes were stable during the course of the disease (Table 2xceptions, the absolute CDgp120" lymphocyte count was
The first and the latest measurements (median interval 1298 dayspnsistently< 100/l and often everx 50/ul.

of immune complex-coated CD4ymphocytes were analysed in CD4" lymphocytes of patient A (Fig. 1) decreased from 990/
81 HIVT haemophilia patients. Whereas the percentage of IgGin 1992 to 2074l in 1996. The 11 increases of CDHgp120"
(18% versus 34%; P<0-01) and gpl20- (5%versus 16%; lymphocytes were associated with decreases of the "C&
P<0-0001) coated CD% lymphocytes increased significantly counts. The CD% cell decrease in 1995/96 was associated with
during the observation period, rises in absolute cell counts wer¢he second highest relative and absolute rise of TEL20"
only found for CD4 gp120°~ lymphocytes (74l versus 13/ul; cells during the observation period—however, only 27% of the
P <0-01). Total lymphocyte counts as well as relative and absolut€D4" blood lymphocytes were coated with gp120 complexes at
numbers of CD# lymphocytes decreased significantly (1198 that time.

versus1065 lymphocytesl, P<0-01; 16%versus11% CD4" CD4" lymphocytes of patient B decreased from 5860 8/ul

lymphocytes,P<0-0001; 231versus107 CD4" lymphocytesl, during the course of the disease (Fig. 2). When C4nphocytes

P<0-0001) (Table 2). dropped below 30/ in 1994, CD4" gp120" cells became detect-
able, with peak increases of 99% during periods of extremely low

Individual patient profiles CD4" lymphocyte counts.

Figures 1, 2, 3 and 4 show CD4ymphocyte profiles of four HIV Patient C had 231 CD4lymphocytesil in 1992, decreasing to

haemophilia patients. Immune complex measurements weréive CD4' cellsjul in 1995/96 and increasing to 113 CD4ellsjul
initiated in 1988/89. Patient A had always low proportions of in 1996/97 after the initiation of triple-drug treatment (Fig. 3).
CD4"gp120" blood lymphocytes<30%) with one exception in  During the periods of extremely low CD4cell numbers the
1998, patient B had increases of CDgp120" cells to peaks of patient had 30-80% CD#4pl120~ cells. When CD# cells
99%, patient C showed a decrease of CDp120" cells that was increased in 1996 the immune complex-coated CDeklls
associated with a marked increase of CDdlood lymphocyte  decreased. In 1997 gpl20-loaded cells increased again and
counts, and patient D had strongly fluctuating CO¢mphocyte ~ CD4" lymphocytes began to fluctuate. The profile of patient C
counts with inverse associations of Chgp120" lymphocytes.  suggests that triple-drug therapy is able to inhibit immune complex
The four figures demonstrate that in all four patients, formation on CD4 lymphocytes and that the suppression of
CD4"gp120" absolute cell counts did not rise as strongly asimmune complex formation contributed to the increase of €D4
the relative proportions of CDZ4gp120" cells. With very few lymphocytes in the patient.
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Fig. 3. Patient with high gp120 load on CD4lood lymphocytes followed by a decrease of the gp120 load and an increase 6fGid
lymphocyte counts. Patient C had 231 CD¢mphocytesl in 1992. The CD4 lymphocyte count decreased to five CDdellsjul in 1995/
96 and increased to 113 CD4ellsjul in 1996/97 after the initiation of triple-drug treatment. During periods of extremely low 'C&
numbers the patient had 30—80% Cyp120" cells. When CD4 gp120" cells decreased in 1996/97, Chdells increased again and began
to fluctuate during the subsequent period of increasing @p4.20" lymphocytes. CD4gp120" lymphocytes were stable at levels<0o50/ul
with one exception in 1990.
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Patient D (Fig. 4) showed strongly fluctuating CD#mpho- during periods of enhanced viral activity and led to high propor-
cyte counts during 1989-98, with inverse fluctuations oftions ofimmune complex-coated CDdymphocytes in the blood.
CD4"gp120° lymphocytes. Although the relative numbers of Increased percentages of immune complex-loaded Qippho-
CD4" gp120° lymphocytes increased to 48%, Cbgp120" cell ~ cytes were associated with decreased CB4nphocyte numbers
counts were consistentky100/ul. [8]. The present analysis demonstrates that the absolute numbers of

immune complex-coated CO4ymphocytes in the blood of HIV
Relative and absolute numbers of immune complex-coated CD4patients remained stable at background levels, as defined as the
lymphocytes in HIV haemophilia patients relative and absolute numbers of double-stained TB4npho-
HIV™ haemophilia patients showed low percentages of IgG, IgMcytes in blood samples of HIV haemophilia patients. The only
and background staining of gp120-coated CDWmphocytes plausible explanation for this is that immune complex-positive
(Table 2). Because of the high absolute lymphocyte counts of£D4" lymphocytes were rapidly cleared from the circulation.
>20004! at both measurements, the absolute numbers of IgG-, All HIV ™ patients had detectable HIV-1 mRNA levels in the
IgM- and gp120-loaded CD4cells in HIV~ haemophilia patients  blood. Haemophilia patients were infected with HIV nearly 20
were similar to the corresponding values in Hh\haemophilia  years ago. They were treated with several combinations of anti-
patients. retroviral drugs. A recently published study demonstrated that
pretreated patients did not respond to highly active anti-retroviral
DISCUSSION treatment (HAART) as well as patients who were initially treated

with HAART [28]. However, our very recent measurements of the
HIV* patients show a progressive decline of CO¢mphocytes  viral load showed in some patients a trend to HIV-1 mRNA copy
during the course of the disease. Beside the direct cytopathic effetevels below the detection limit of the test system. Our experience
of HIV on CD4" lymphocytes, apoptosis, metabolic abnormalities, with a few patients showed that the very low levels of viral load
syncytia formation, g-deletion, autoreactive cytotoxic T cells, and were not stable in all patients but increased again in some patients
anti-immunoglobulin autoantibodies as well as immune complextreated with HAART.
mediated autoimmune phenomena were reported to play a role in The weak association of gp120 immune complexes on CD4
the pathogenesis of CD4 depletion [7,9,17,20,21,25-27]. blood lymphocytes with increased retroviral activity may be

We reported previously on the formation of immune com- related to (i) increased numbers of circulating virions that were
plexes in HIV" patients that reacted with circulating CD4 attached to the lymphocyte surface, (ii) increased amounts of free
lymphocytes, and on a sequential formation of IgM, IgM/IgG, gp120 released from the virions, (iii) increased expression of
and IgM/IgG/gp120 complexes on CD4ells during the course of gp120 molecules on CD4lymphocytes during virus budding,
the disease [8]. The generation of immune complexes increase(iv) the increasing release of gp12GD4" lymphocytes from
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Fig. 4. Patient with strongly fluctuating CD4lymphocyte counts and inverse association of CBg120" lymphocytes. Patient D showed
strongly fluctuating CD% lymphocyte counts during 1989-98 with inverse associations of'@p420" lymphocytes. Although relative
numbers of CD4gp120" lymphocytes increased to 48%, Cbgp120" cell counts were consistently100/ul.
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destroyed lymph nodes, (v) the defective filter function of the 3 Daniel V, Schimpf K, Opelz G. Lymphocyte autoantibodies and
destroyed lymph nodes for the Cbgp120" lymphocytes, or (vi) alloantibodies in HIV-positive haemophilia patients. Clin Exp Immunol
an increasing immune complex concentration on circulatingCD4 ~ 1989;75:178-83. o
lymphocytes due to the decreasing absolute counts of *CD4 4 Daniel V, Sisal C, Prodeus ARt al. CD4+ lymphocyte depletion in
. HIV infected patients is associated with gp120-immunoglobulin-com-
lymphocytes in the blood.
. - . plement attachment to CB4cells. Vox Sang 199364:31-36.

The gite setting for background Stalnlng was adjustedi% 5 Daniel V, Sisal C, Weimer Ret al. Association of T cell dysfunction in

CD3"IgG* control lymphocytes and this gate was used for all

. haemophilia patients; results of a 10-year study. Clin Exp Immunol
subsequent analyses. The median of 5% €@@L20" lympho- 1996:1044—10.

cytes in the blood of HIV and 4% in the blood of 6 sisal C, Daniel V, Opelz G. Does AIDS emerge from a disequilibrium
HIV ~"haemophilia patients in Table 2 refers to background staining  between two complementary groups of molecules that mimic MHC?
for CD4"gp120° lymphocytes in both groups. The gate setting  Immunol Today 199617:114-9.

was adjusted te 5% stained cells to improve the sensitivity for the 7 Sisal C, Lewin IV, Stanworth DRet al. Anti-lgG autoantibodies in
determination of weakly fluorescing cells. In our previous pub-  HIV-infected hemophilia patients. Vox Sang 19%2.224-9.

lications only results of30% double-stained cells were consid- 8 Daniel V, Ssal C, Weimer Ret al Sequential occurrence of IgM, IgM/
ered as immune complex-positive cells [5,8,9]. As shown in IgG, and gp120-IgM/lgG-complement complexes on GDmpho-

S cytes in relation to CD4 blood lymphocyte depletion in HI¥
Table2, the percentage of CDgp120" cells significantly hemophilia patients: results of a 10-year study. Immunol Letters

increased with time in HIV haemophilia patients, whereas it 1995:47:97—102.

remained at background levels in Hiaemophilia patients. 9 Daniel V, Sisal C, Weimer Ret al. CD8+ lymphocyte decrease in HIV
Concerning the specificity of the anti-gp120 polyclonal anti-  disease: association with anti-CB4ut not with anti-CD& lympho-
body, it should be emphasized that CDgp120" blood lympho- cyte autoantibodies. Vox Sang 1996)86—91.

cytes above background level were not found in healthy controls10 Nebe CT, Mueller MC, Maier M@t al. Antibodies against T lympho-
HIV~ haemophilia patients, patients with habitual abortion, cytes are essential for the pathogenesis of HIV infection and lead to

pharyngeal cancer, or in patients before or after kidney transplant- their depletion by phagocytosis. Submitted. ‘
ation as published in previous manuscripts [8,9]. 11 Daniel V, Ssal C, Weimer Ret al. Association of viral load in plasma

Many HIV' and HIV- haemophilia patients suffer from samples of HI\_/—m_fected hemophilia patients with autoantibodies and
gp120-containing immune complexes on GP¥mphocytes. Immunol

chronic viral .|nfect|0ns' such as hepatitis B, cytomegqlowrus Letters 199860:179—87.
(CMV)' Epstein—Barr V”’_us (_EBV)’ etc., that are able to induce 12 Noronha IL, Daniel V, Schimpf K, Opelz G. Soluble IL-2 receptor and
anti-lymphocyte autoantibodies of the IgM type [29-31]. Con-  ymour necrosis factasin plasma of haemophilia patients infected
ceivably, a decrease in IgM-coated CDmphocytes reflects the with HIV. Clin Exp Immunol 1992;87:287-92.
application and efficiency of improved treatment protocols againsti3 Clerici M, Shearer GM. A Th&Th2 switch is a critical step in the
viral infections during the past years. etiology of HIV infection. Immunol Today 19934:107—-11.

Relative increases of immune complex-positive cells seem td4 Daniel V, Weimer R, Zettimeissl G, Langer K, Zimmermann R, Opelz
of immune complexes, as well as (ii) stronger loading of the Zg;%pe:fn CD4 lymphocytes and recombinant CD4. Vox Sang 1992;
remalnlng CD# cells with immune complexes as a result of 15 Sisal C, Krgpelin M, Daniel V, Opelz G. Molecular mimicry between
depletion of the target cells for the complexes—the Chyim-

. HIV-1 and antigen receptor molecules: a clue to the pathogenesis of
phocytes themselves. The two mechanisms probably enhance each 5\ ps vox Sang 199365:10—17.

other and contribute to the progressive CD4 decrease durings weimer R, Zipperle S, Daniel V, Opelz G. In vitro cytokine treatment
progression of the disease. Immune complex-coated cells appar- of B cell defects in HIV-infected hemophilia patients. Vox Sang 1995;
ently are rapidly cleared from the circulation, probably by ADCC,  69:27-37.

phagocytosis in lymph nodes and the spleen, and apoptosis [327 Weimer R, Daniel V, Zimmermann R, Schimpf K, Opelz G. Autoanti-
41]. Increased ADCC in HIV patients was reported by Tylet al. bodies against CD4 cells are associated with CD4 helper defects in
[42,43], and Lyerly [44,45]. Baumleet al. published increased human immunodeficiency virus-infected patients. Blood 1991;33—
activation of the CD95 (APO-1/Fas) system in T cells from HIV-1- 49' ) . )

infected children [46]. The accelerated activation-induced celt® Stsal C, Daniel V, Oberg HH, Temess P, Hutfie A, Zimmermann
death of T cells could partially be inhibited by blocking anti- R, Opelz G. Striking inverse association of IgG-antiyahtibodies

. A and CD4 cell counts in hemophilia patients with acquired immunode-
CD95 antibody fragments [46]. Increased phagocytosis of ficiency syndrome (AIDS)/AIDS-related complex. Blood 1992;

immunoglobulin-coated lymphocytes was reported by Netba! 79:954—7.
[10]. 19 Weimer R, Zipperle S, Daniel V, Zimmermann R, Schimpf K, Opelz G.
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